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The present invention relates to a fastener and, more
particularly, to a resilient clip designed to secure a de-
froster-heater to the surface of an evaporator.

It is commonplace today to utilize electrical heating
elements for melting frost accumulations from evapora-
tors of domestic refrigerators. As is well-known, such
frost accumulations are objectionable since they serve
as insulation retarding heat transfer to the evaporator.
The heating elements provided to remove the frost are
usually energized periodically whereby the frost is re-
moved at regular intervals and no sizable quantity is
permitted to accumulate.

Attachment of defroster-heaters to evaporators has at
times presented a problem. The carliest form of heaters
comprised relatively rigid metallic tubular sheaths sur-
rounding magnesium oxide insulation in which was im-
bedded an electrical resistance wire. This type of heater
was relatively rigid and was clamped to the evaporator
by flanges and similar fittings connected integrally with
:the evaporator. At a later time, flexible defroster-heaters
‘were evolved which conformed to the surface of an
-evaporator more readily. This type of heater could
readily be clamped by resilient clips directly to refriger-
ant channels projecting from the evaporator.

Evaporator design has also influenced the type of
fastener used to attach defroster-heaters to evaporators.
A recent trend in evaporator design has been toward the
use of forge welded evaporator plates. Such evaporators
are sometimes identified as “roll bonded.” In such evap-
orators refrigerant channels, or passages, are formed by
hydraulically inflating aluminum sheets along a prede-
termined pattern applied te the sheets prior to homg-
geneous joining of the sheets throngh rolling. The re-
frigerant passages of such an evaporator are relatively
flat and do not project significantly from the surround-
ing surfaces of the evaporator and do not lend themselves
to direct attachment of defroster-heaters.

This type of evaporator then poses a serious problem
from the standpoint of defroster-heater attachment. The
problem is accentuated by the fact that roll bonded
evaporators normaily employ soft aluminum making un-
desirable threaded fastensrs. The softness and relative
weakness of the material also militates against forma-
tion of flanges or other fasteners directly from the evap-
orator material itself.

In view of the foregoing, it is an object of the present
invention to provide an improved means for attaching
defroster-heaters and similar elongated members to. the
surfaces of evaporators and comparable devices.

More specifically, it is an cobject of the present inven-
tion to provide an improved resilient clip for attaching
a defroster-heater to the surface of an evaporator.

In 2 more limited sense, it is an object of the present
invention to provide a resilient clip for attaching a tubu-
lar defroster-heater in intimate thermal contact with the
surface of a roll bonded evaporator.

More specifically still, it is an object of the invention
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to provide a spring clip which can be forced into locked
engagement with an opening formed in an evaporator
plate to provide resilient clamping surfaces for holding
a defroster-heater in intimate contact with its surface.

The novel features that T consider characteristic of my
invention are set forth in the appended claims; the inven-
tion itself, however, both as to its organization and
method of operation, together with additional objects
and advantages thereof will best be understood from
the following descrintion of specific embodiments when
read in conjunction with the accompanying drawings in
which:

Figure 1 is a perspective view of a roll bonded evap-
orator plate to which is attached a defroster-heater by
means of clips made in accordance with the present
invention;

Figure 2 is a top plan view of the preferred embodi-
ment of the clip, a section of an evaporator plate sur-
rounding the clip being shown in rhantom lines;

Figure 3 is an end view of the clip shown in Figure 2;

Figure 4 is a side elevational view of the clip shown
in Figore 2;

Figure 5 is a cross sectional view of the clip installed
in an evaporator plate, the view being taken on plane
85—35 of Figure 1; and

Figure 6 is a perspective view showing the clip installed
in an evaporator plate in an alternate manner,

Refering first to Figure 1, there is shown an evaporator’
plate, generally designated 1, defining a sinuous refriger-
aut passage 2. The evaporator plate as illustrated is of
the forge welded or roli bonded construction with which
the present invention finds particular utility. It should be
understocd, however, that the present invention finds
utility in other applications and is not limited to the use
illustrated.

The construction of a roll bonded evaporator can be
understood by reference to Figure 5 which shows metal
sheets 3 and 4 intimately bonded along surface 5. Shown
in Figure 5 is a refrigerant flow channel or passage 6.
It will be noted that the channel is relatively flat and
does not project significantly beyond the adjacent sur-
faces of the evaporator.

As will be understood by those skilled in the art, liquid
refrigerant is introduced at 7 to one end of the refriger-
ant passage and is removed in vapor form from the other
end of the passage shown at 8. This naturally lowers
the temperature of the evaporator 1 which, during use,
may tend to accumulate frost through deposition of
moisture from the surrounding atmosphere.

To remove such frost, there is provided an electrical
defroster-heater, generally designated $. The defroster-
heater, as illustrated in Figure 1, has a sinuous form and
is interspersed between the passes of the refrigerant chan-
nel.  In this way, heat can be transferred during de-
frosting throughout the evaporator and the frost can be
completely removed. The heater may be energized
through a time clock and thermostats (not shown) which
will not be described since they do not concern the
present invention.

The defroster-heater is sccured to the evaporator by
means of a plurality of clips, the Iscations of which are
indicated by dash lines at 10. It will be noted that a
plurality of clips are provided to hold the heater closely
adjacent to the evaporator surface thereby assuring good
heat transfer.

The details of an individual clip can now be con-
sidered. With reference to Figures 2 through 4, it will
be noted that the clip includes a relatively planar base
portion 11 from which project perpendicular sides 12.
The sides terminate in flared distal ends 13 which are
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defined in part by re-entrant portions 14. The re-entrant
portions also define resilient clamping surfaces 18 which
engage the defroster-heater when it is installed on the
evaporator.

The clip also includes as extensions of the base ears
16 which may either lic in the plane of the base or be
inclined slightly towards sides 12, as indicated in Figure
3, The purpose of these ears will be explained shortly.
The sides of the clip are lanced, as at 17, to define detents
18 having shoulders 19 for a purpose to be described.

Attention should now be directed to Figure 5. It will
be noted that an opening 20 is provided in sheets 3 and
4 to receive the clip. The clip is inserted from the bot-
tom side of the evaporator (as viewed in Figure 5)
through opening 20 until ears 16 are brought into bear-
ing engagement with the bottom surface of the evapora-
tor and shoulders 19 snap into locked engagement with
the top surface of the evaporator. As the clip is in-
serted through the opening, the sides are deflected in-
wardly by the upper curved surfaces 21 of the detents
which are forced into bearing engagement with the sides
of opening 20, As the clip reaches its home position, the
detents clear the top of the evaporator and the sides
tend to return to their original position.

As has been mentioned, ears 16, before installation of
the c¢lip, may be deformed slightly towards sides 12.
By so forming the ears, intimate bearing engagement
is assured with the bottom side of the evaporator and
also possibility of these ears presenting sharp cutting
edges is avoided. Further, the ears impart force to the
clip when installed, tending to hold shoulders 19 in in-
timate engagement with the top of the evaporator. This
feature is, however, optional.

All of the clips can be made in exactly the same man-
ner. As suggested by phantom outline 22 of Figure 2,
the openings formed in the evaporator should be rectan-
gular and have such proportions as to permit passage of
the sides 12 of the clips while assuring engagement of
ears 16 and shoulders 19 with the evaporator surfaces
when the clips are fully installed.

Attention should again the directed to Figure 5.
Shown here in cross section is defroster-heater 9 in in-
stalled engagement with the clip. It will be noted that
the defroster-heater conforms closely to the curved
clamping surfaces 15 and is held in intimate engagement
with the surface of the evaporator at 23. It is important
that intimate heat transfer engagement be established
in the interest of efficient defroster-heater operation.
Since the spring clips are made from resilient stainless
steel, it is a relatively simple matter to force the de-
froster-heater past re-enirant portions 14 and into locked
engagement with the clamping surfaces. As also illus-
trated in Figure 5, the sides of the clip are deflected out-
wardly holding shoulders 19 in tight engagement with
the evaporator.

During installation of the defroster-heater the flared
distal ends of the clips serve to guide the heater through
the oppositely disposed re-entrant portions 14. As indi-
cated in Figure 4, these distal ends may be curved, as
shown at 24, so that no sharp corners project significantly
above the heater when installed. This is a safety measure
to protect the user of the refrigerator in which the evap-
orator is installed.

An alternate installation of the clip is shown in Figure
6. Here a pair of rectangular parallel slots 30 are formed
in the evaporator plate. Sides 12 of the clip are passed
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through the slots, the outer edges 31 being spaced to
insure cngagement of shoulders 19 of detents 18 with
the top surface of the evaporator. Such an installation
climinates the necessity of ears 16 since base 11 of the
clip rests in engagement with the bottom of portion 32
intervening between slots 30. This installation has the
advantage of providing additioral surface area in direct
thermal engagement with the defroster-heater.

1t will be noted that through use of the present clips
a defroster-heater can be quickly and securely installed
on an evaporator. It is a simple matter to force the
clips in the openings provided in the evaporator and then
to force the defroster-heater into engagement with each
of the clips. It has been found from actual tests that
once installed the clips remain tightly engaged with the
evaporator. The defroster-heater can be attached to or
removed from the evaporator at will which facilitates
not only initial installation but also subsequent inspec-
tion and repair. )

It should be understood that the present invention may
be used to attach a defroster-heater, or any similar de-
vice, to any member through which an opening may be
formed to receive the clip. The invention is character-
ized by versatility since the clips may be readily arranged
in any desirable pattern to position a defroster-heater as
may be required for complete frost removal from an
evaporator. As will be evident from the drawings, the
clip is simple to comstruct and install and inherently
economical. In its most usual installation, the base 11
of the clip would face the interior of a freezing compart-
ment bounded by the evaporator. It will be appreciated
that the relatively flat and unobtrusive base presents a
pleasing appearance and is not dangerous or undesirable
in any way.

The various features and advantges of the structure
disclosed are thought to be clear from the foregoing de-
scription. Other features and advantages, not specifically
enumerated, will undoubtedly occur to those versed
in the art which may be achieved without departing from
the spirit and scope of the invention as defined by the
following claims.

I claim:

1. A clip comprising a base, sides projecting perpen-
dicularly from said base, said sides terminating in flared
distal ends, said distal ends being formed in part by re-
entrant portions of said sides, said re-entrant portions also
defining clamping surfaces on the interior of said sides,
an outwardly projecting detent lanced out of each side
and ears projecting substantially co-planar from the ends
of said base.

2. Apparatus as defined in claim 1 in which said ears
are deformed towards said sides.

3. Apparatus as defined in claim 2 in which said flared
distal ends are curved to minimize sharp corners at the
junction of said flared distal ends and said re-entrant
portions.
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